Abstract: The larvae of Curteria episcopalis (C.L. Koch, 1837) and Curteria southcotti Gabryś, 1992, are described based on specimens reared in the laboratory. Pedroerythraeus Haitlinger, 2004 is considered a junior synonym of Curteria. Data on habitat specificity and phenology of the species as well as on development of eggs into larvae are given.
Introduction
The genus Curteria Southcott, 1961 comprises four European species, all of which are hitherto known for postlarval instars only (Gabryś 1992 ). The present paper presents the first descriptions of the larval instars of two species, namely Curteria episcopalis (C.L. Koch, 1837) and Curteria southcotti Gabryś, 1992 . Moreover, data on biology, habitat specificity, phenology and egg development gained from field and laboratory observations are given.
Material and methods
The phenology of C. episcopalis was analyzed by regular samplings at a Festuca meadow close t the Campus of the University of Bremen (N Germany; 53
• 06 39 N, 8
• 51 02 E), three times a month during April to August 1992. Additional sites in Germany and Poland were sampled at irregular intervals. Postlarval instars were captured by hand; moreover, sweep nets were used in order to get larvae. Laboratory rearing was maintained in polystyrene boxes (25 × 25 × 20 mm) (material from Germany) and glass vials (25 × 35 mm) (material from Poland) filled to a third with charcoaled Plaster-of Paris. Saturated air humidity was achieved by the addition of water to the substratum as required.
Drawings and measurements were made from mounted specimens. Material collected in Germany, cleared in lactic acid and mounted in polyvinyl-lactophenol, was studied under the "B-2" Olympus Microscope equipped with differential interference phase-contrast and a camera lucida. Specimens from Poland were fixed on slides in Faure's fluid and then studied under Nikon Eclipse E600 light microscope with differential interference contrast. Representatives of postlarval stages were macerated in KOH prior to fixation.
All measurements are given in µm and in the minimummaximum format. For morphological terminology and abbreviations see Southcott (1961) , Mąkol & Wohltmann (2000) and Wohltmann et al. (2006) .
Voucher material of both species is deposited at "Biozentrum Grindel und Zoologisches Museum" (formerly known as "Zoologisches Institut und Museum der Universität Hamburg"), Hamburg, Germany, further specimens are at the authors' collections.
Taxonomy
Curteria Southcott, 1961 Pedroerythraeus Haitlinger, 2004 For further synonyms see Southcott (1961) , Gabryś (1992) . Type species: Morieria curticristata Willmann, 1951.
Diagnosis. Adult and deutonymph [after Gabryś (1992) , modified]: typical Erythraeinae with two pairs of eyes, located at the level of posterior half of crista metopica. Setae on idiosoma and legs simple, spiniform; modified leg setae (serratalae) absent. Palpal tibia and genu without cone-like setae. Larva: Erythraeinae with comparably short legs (Fig. 1) . Scutum roughly quadrangular with two pairs of trichobothria and two pairs of normal setae, laterally a pair of eyes at the level of scutum. Anterior solenidion on tibia I with a companion seta. Coxa II with four setae, coxa III with three setae. Pretarsus I-III each with median falciform empodium and aliform lateral claws without terminal hook. Distribution. Europe, North Africa (Canary Islands).
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A. Wohltmann et al. Curteria episcopalis (C.L. Koch, 1837) For synonyms see Southcott (1961) , Gabryś (1992) .
Diagnosis. Adult, deutonymph (see Gabryś 1992) . Larva: comparably small Curteria species, length of tarsus I, tibia I and genu I each less than 90 µm. Tibia I with two solenidia (ϕ). Solenidia on tibia II (ϕ) located in distal half of the segment. For other characters see diagnosis of the genus.
Description. Adult, deutonymph (see Gabryś 1992) . Larva (Figs 2, 3) . Freshly emerged larvae of 400-500 length and 200-255 width. Colour in life orange. Metric data given in Table 1 . Gnathosoma ( Fig. 2A) . Chelicera with cheliceral base (85-104) and movable claw, the latter with a distinct hook on the blade. Gnathosoma dorsally with a pair of setiform adoral setae (cs) (21-35) located anteriorly and a pair of club-shaped supracoxal setae (elcp) (4-6) in lateral position. Ventrally a pair of smooth subcapitular (tritorostral) setae (bs) (29-34) and a pair Explanations: C. episcopalis data include specimens from Poland and Germany. * = data provided by Haitlinger (2004) are given in parentheses.
of spine-like setae (as) (3-5). Palp formula: 0-NN-N-NNN-NNNNNωζz. Palpfemur with two and palpgenu with one setulose seta. Palptibia with three smooth setae. Odontus bifid in more than two thirds of its length. Palptarsus ( Fig. 2B ) with five normal, almost smooth setae, one solenidion (ω) and one prominent distal eupathidium (ζ), the latter accompanied by a small seta (z). Scutum ( Fig. 2C ) roughly quadrangular, carrying two pairs of slightly setulose trichobothria and two pairs of barbed setae. Paired eyes on a common ocular sclerite (width 13-20, length 32-39) at the level of posterior part of scutum. Diameter of anterior eye lens (10-14) slightly larger than that of posterior lens (8-11). The remaining part of idiosoma (Figs 2D, E) with smooth, folded in lines cuticle. Dorsal setae (37-60) barbed, arranged in rows and situated on platelets. Number of setae in rows variable, e.g., C row with 6-8 setae. Total number of dorsal and ventral setae on idiosoma (Fig. 2F) , except for those located on scutum, coxae, and between coxae (1a, 2a, 3a 1−2 ), ranges from 46 to 58. Coxa I with one seta (45-55), seta 1a (40-50) located outside, close to coxa I. Coxa II with two thin setae placed medially and two thick, barbed setae placed laterally. Seta 2a (40-50) located medially between coxae II. Coxa III with one thin seta located medially and two thick barbed setae located laterally. Setae 3a 1 (18-23) and 3a 2 (32-40) located outside, between coxae III.
Legs (Figs 3A-E). Segmentation formula: 7-7-7. For leg chaetotaxy see Table 2 . Normal setae on legs either smooth or, in particular in case of ventrally located setae, with setules. Distal solenidion (ϕ) on tibia I with accompanying seta z. Proximal solenidion on tibia II located in distal half, mostly in the distal third of the segment. Subterminal eupathidia on tarsi I-II with accompanying seta z, which is absent at the so-called 'pretarsal' eupathidia of tarsi I-III. Median empodia of pretarsi I-III each with small barbs and falciform. Lateral claws without terminal hooks, but with several branching setules (aliform). Distribution. Germany, Poland, The Netherlands. Gabryś, 1992 Curteria sp. n., Gabryś & Mąkol, 1991 Diagnosis. Adult, deutonymph (see Gabryś 1992) . Larva: comparably large Curteria species, tarsus I longer than 90 µm. Tibia I with three solenidia (ϕ). One solenidion (ϕ) on tibia II located in distal, the other in proximal half of the segment. For other characters see diagnosis of the genus.
Curteria southcotti
Description. Adult, deutonymph (see Gabryś 1992) . Larva (Figs 4, 5) . Colour in life orange. Metric data given in Table 1 .
Gnathosoma (Fig. 4A) . Chelicera with cheliceral base (110-120) and movable claw, the latter with a distinct hook on the blade. Gnathosoma dorsally with a pair of setiform adoral setae (cs) (30-45) placed anteriorly and a pair of club-shaped supracoxal setae (elcp) (4-6) in lateral position. Ventrally a pair of smooth subcapitular (tritorostral) setae (bs) (32-40) and a pair of spine-like setae (as) (3-6). Palp formula: 0-NN-N-576 A. Wohltmann et al. NNN-NNNNNωζz. Palpfemur with two and palpgenu with one setulose seta. Palptibia with three smooth setae. Odontus bifid in more than two thirds of its length. In two of the three specimens examined, odontus of at least one palp modified, carrying additional spines. Palptarsus with five normal, almost smooth setae, one solenidion (ω) and one prominent distal eupathidium (ζ), the latter accompanied by a small seta (z). Scutum (Fig. 4B) roughly quadrangular, carrying two pairs of slightly setulose trichobothria and two pairs of barbed setae. In one specimen seta AL duplicated on right side, in another specimen seta PL duplicated on right side. Paired eyes situated on a common ocular sclerite (width 20-24, length 38-40) at the level of posterior part of scutum. Diameter of anterior eye lens (10-14) slightly larger than that of posterior lens (10-12). The remaining part of idiosoma (Figs 4C, D) with smooth, folded in lines cuticle. Dorsal setae (40-80) barbed, arranged in rows and situated on platelets. Total number of dorsal and ventral setae on idiosoma (Fig. 4E ) except for those located on scutum, coxae, and between coxae (1a, 2a, 3a 1−2 ) -about 60. Coxa I with one seta (50-60), seta 1a (70-77) located outside, close to coxa I. Coxa II with two thin setae placed medially and two thick, barbed setae placed laterally. Seta 2a (70-80) located medially between coxae II. Coxa III with one thin seta located medially and two thick barbed setae located laterally. Setae 3a 1 (20-25) and 3a 2 (65-73) located outside, between coxae III. Legs (Figs 5A-E). Segmentation formula: 7-7-7. For leg chaetotaxy see Table 2 . Normal setae on legs either smooth or, particularly in case of ventrally located setae, with setules. Distal solenidion (ϕ) on tibia I with accompanying seta z. Proximal solenidion on tibia II located in proximal half of the segment. Subterminal eupathidia on tarsi I-II with accompanying seta z, which is absent at the so-called 'pretarsal' eupathidia of tarsi I-III. Median empodia of pretarsi I-III falciform and with small barbs. Lateral claws aliform without terminal hooks. Distribution. Germany, Hungary, Poland.
Remarks. We interpret the presence of duplicated AL/PL setae as well as of multiplied claws within the odontus in C. southcotti larvae as aberrant malformations, being possibly a result of accidentally low temperatures during development of larvae (see chapter biology). Malformations in particular at palps and scutum have frequently been reported in correlation to suboptimal rearing conditions in the laboratory (Mąkol & Laydanowicz 2006) , but occur also in specimens collected in the field (e.g., Wohltmann 2004) .
The low number of specimens available from C. southcotti and the fact that all larvae originate from a single female, do not allow estimations about the intraspecific variability. However, as already stated for postlarval instars (Gabryś 1992) , morphological differences between C. southcotti and C. episcopalis larvae support the hypothesis of separate species. C. southcotti is distinctly larger in nearly all characters measured (Table 1) , carries three solenidia on tibia I (vs. two in C. episcopalis); moreover, the proximal solenidion on tibia II is located in the proximal half of the segment (vs. in the distal half in C. episcopalis).
The present paper provides the first description of Curteria larvae correlated to postlarval instars. Of the genera known from larvae only, Pedroerythraeus Haitlinger, 2004, resembles Curteria. Re-analysis of the type (and only specimen available) led to the following corrections of the published data (Haitlinger 2004) : there are two aliform claws plus a median, claw-like empodium at pretarsi I-III (not: "All tarsi with only two claws") and there are four setae on coxa II (neither "coxa II with two setae" as stated in the text nor with three setae as shown in the figure 26 of the original publication), the accompanying seta z is located at the distal solenidion (ϕ) on tibia I (not at the proximal ϕ as shown in figure 30 of the publication). Other corrections concerning number of normal and specialized setae at palp and legs are listed in Table 2 . Considering these corrections as well as other characters properly described by Haitlinger (2004) , Pedroerythraeus fits in all aspects to Curteria and consequently becomes a junior synonym, i.e., Curteria ernesti (Haitlinger, 2004) comb. nov. C. ernesti resembles C. episcopalis in that it carries only two solenidia on tibia I; with regard to leg dimensions it is closer to C. southcotti. Thus we consider C. ernesti to represent a separate species; however, it would be desirable to have more data from further specimens to support this hypothesis. 
Biology and life-cycle

Curteria episcopalis
During regular sampling at a Festuca meadow near Bremen University, 256 specimens of C. episcopalis were collected in 1992. Larvae (n = 6) were abundant in March to early April, deutonymphs (n = 40) were captured from May to early June. Adults (n = 210) were collected from June to July. Irregular sampling in other years and at other sites in Poland and Northern Germany match to this abundance pattern. All larvae (n = 8) collected were attached to the dorsal side of abdomen or thorax of Thripidae (Thysanoptera). In each case only one mite larva was attached to the host. Parasitized instars were nymphs and adult thrips.
Of nine adults collected in June 1991 near Wroc law (Wroc law -Nowy Dom), five females deposited eggs few days later in the laboratory (22-28
• C). During the following seven months, 17 larvae hatched from one clutch, another six larvae developed from eggs deposited by another female. All remaining eggs showed no indication of development. Of those eggs which finally developed into larvae, the first prelarvae were observed 100 days after egg deposition. The first larva hatched another 61 days later, i.e., 161 days after egg deposition. The last larva left the prelarval exuvia 213 days after egg deposition. No further experiments were carried out.
Curteria southcotti A single female was collected in late June 1999 on a dry meadow near Berlin. When kept in the laboratory (20 • C) it was observed to feed on ant larvae, which were offered as only diet. In early July the female deposited eight eggs within four days. Eggs were ovoid, 300 µm long with a diameter of 205 µm. Eggs were brownish when deposited, but became deep black within one day. After being kept at 20 and darkness. First prelarvae developed 148 days later, 10 days later all eggs had reached the prelarvae. Within the next two weeks two prelarvae died. Later it could be reconstructed, that during this period the thermostat accidentally cooled down below minus 4
• C for some days. Thirty days after the first prelarvae were observed the remaining specimens were transferred to 20
• C. First larva hatched 12 days later, all other prelarvae developed into larvae within the following seven days.
Discussion on biology
Although still rather incomplete, data allow some conclusions. Both species of Curteria seem to prefer xerothermic environments with short vegetation; however, at least C. episcopalis is not confined to such places (see Gabryś 1992) . For both species we assume univoltine life cycles with the obligatory diapausing egg being the only hibernating instar. In case of C. episcopalis this hypothesis is supported by field and laboratory data, in case of C. southcotti this explanation fits best to known life cycle patterns of Erythraeidae (Wohltmann 2000) . Egg development in both species closely resembles that of other Erythraeidae, and terrestrial Parasitengona in general, having diapausing eggs (Wohltmann 2000 (Wohltmann , 2001 . These also display no or strongly reduced hatching rates when kept at constant room temper-580 A. • C), but develop when exposed to chilling.
